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EXECUTIVE SUMMARY

Purpose

This plan was originally adopted by the Gloucesteur@®p Board of Supervisors on
September 1, 2009 and in accordance with Community Rating SystenCRS

Coordi nat or é15/20Mawasiraviewe(l &nhuAlly and updated in 20What

follows is the updated plaprepared foreadopion by the Gloucester County Board of
Supervisorsat their September 2, 201eeting A more extensive plan review and
update is planned over the coming year pr
verification visit.

The purpose of thplanis to analye the causes of flooding @loucester Countgnd

identify the vulnerabilitiesdue to floodingwithin the community. The plan also
documents and analyzes the countybs exi sti
feasible solutions to strengthentreent yés over al |l f |helpndtomanage
lessen the amount of damage caused by flooding

During the development of thiglan a standard 1&tep process was followedThe 10
steps are based on the Federal Emergency Management Agency (Bailines and
requirementgor the Community Rating System (CR®&pgram for the development of a
floodplain management plan.

Table 1: Community Rating SystemPlanning Steps

Planning Process
1) Organize
2) Involve the Public
3) Coordinate
Risk Assessment
4) Assess thelazard
5) Assess th@roblem
Mitigation Strategy
6) Set goals
7) Review Possible Activities
8) Draft an Action Plan
Plan Maintenance
9) Adopt the Plan
10) Implement, Evaluate, and Revis
Source:FEMA, 2013

Organize to Prepare the Plan

Further to the discussion below regarding development of the originaliplde same
action taken by the Gloucester County Board of Supervisors to adopt the 2008 plan,
formal Floodplain Management Committee was formed with the expressed purpose of
guiding plan implementation, providing annual review of plan goals, and provigng

to the required fyear plan updatel'his committee reets quarterly each yeawith annual
reports to the Board of Supervisors presented in the fall of each yé&r.resolution
forming the committeand annual reports aigcluded in Appendix.



At the beginning of this plas conception a six person planning commitiees formed
to guide the planning process. The commitieas made up ofPaul Koll, Gloucester
CountyBuilding Official, Christopher Perefloucester CountPlanner andhenUrban
andRegional Plannin@graduate Studertt VCU, Dr. Mort Gulak and Dr. Avrum Shriar
Professors of Urban Studies and PlannaigVCU, as well asJay Scudderformer
Director of Planningand Mark Westfal| former Emergency Management Coordinator
The committeeinitially convenedon January 25, 2007to discuss the role of the
committee in the formatioaf the planand toscheduldollow up meetings to discuss the
plands progress The committee also discusséie parameters of the planvarious
resources to aidn the risk assessmemtf the areathe agenciesthat needed to be
involved, theextentthat thepublic would beinvolved, as well aghe time frame for the
plands completionandprojectedadoptiondate.

During the initial research and data gatherpigaseof the plan,committeemembers
provided guidance and assistance as need&éte committeeofficially convenedfive
times throughoutthe yearand between formal meetingeke @mmittee remained in
contact through -enail and phone The second officiacommitteemeeting was held on
April 18, 2007at which members discussed the work that had been thusefar. The
meeting also served as a brain storming sessiotiat provided suggestions for
improvemend to existing ideas anduggestd additionalinformationthat needed to be
included in the plan

The third meetingheld onMay 2, 2007, focused mainly orformulating goals and
solidifying objectives for the plan During thefirst week in August 2007 a working

draft of the plan was given tdl he committee members for revieandby September

2007, eachmemberhad provided feedback.By December 2007a draft plan was
completed. Theraft plan was presented to the Gloucester County Planning Commission
in April 2008. The Commission asked to review the plan once it had been accepted by
the 1ISO review board. The ISO review was receivedAai@ 2008, and the draft plan

was revised petSO recommendations ansuggestions. In May 2009 the Board of
Supervisors pasdea resolution directing the Planning Department with assistance from
the Department of Codes Compliance to develop a Floodplain Management Plan for the
County by November 2009 The resolution also approved the formation of an annual
review committee whas 16 members will be made up of landowners, residents and
business owners of the flood prone area, BOS members, and staff from various county
offices For a copy of the resolutiprsee AppendixH. The creation of this review
committee was reinforced by EDaction when the 2009 plan was officially adopted by
resolution, which resolution is provided in Appendix J.

Public Involvement

Further to the public input on the initial 2009 plan, public input was sought through
quarterly Floodplain Management Comrmaétmeetings, which committee was comprised
of a majority of Gloucester County citizeris&ach meeting was publically advertised with
an opportunity forcitizen comment as welln addition public inputon this updated plan

will be sought during the Augusi, 2014 Gloucester County Planning Commission
meeting.

During the development of thigan threepublic meeting were held in the community
for the purpose oinforming the publicand gaimng feedback fromGloucester County
citizens about theurrentcoastal flooding problem in tirecounty thefirst on May 10,



2007, the second orOctober 23, 2007 and the third orMay 14, 2009 Citizens of
Gloucester County were notified of the public meetingp advertisementan the
Gloucester Mathew&azette Jornal (a localnewsgaper) see Appendix G Four of the
six planning committee membefS€ounty Staff) were theofficial presentersat the
meetings

The meetings were heldt Achilles ElementarySchool,a school that idocated in the

floodplain and in close proximity to thmajority of thecount y6s r epseti ti v
During the first twomeetings a Flood Protection Questionnaire (see Appendl)xwas
dispensedo survey attending citizerabouttheir personal expernces with flooding in

the community, as well as to gauge their general level of education about the flooding
hazard oftheareeAt t endi ng resi dents were notified
with the National Flood Insurance Program (NFIP) asdCRS program, a brief history

of the countyds flooding probl eas,welltabe exi
suggested recommendations in the plabpen discussion was encouragedider to

formulate new policies and strengthen existing strasetfiat would improve the aré&a

flooding problem.For the minutes from thiérst meeting seeAppendixG.

At the third public meeting the Draft Floodplain Management Plaas presented,
reviewed, andliscussed. The draft plan was available faitizen review through the
County website, as well as in the Planning Departmekit.the meeting ach of the
suggested recommendations in the plaisaiscussed Citizen comment and suggestions
were obtained from this meeting and utilized to revise thé glan before presenting the
plan to the Planning Commission for review at tlJeine 2009meeting. At the meeting
the Planning Commission asked to set a Public Hearing foduhle2, 2009 meeting.
During theJuly 2, 2009meeting of the Planning Comssion a public hearing was held
regarding the proposed Floodplain Management Plre Planning Commission voted
11-0 (with two absent) to forward the Plan to the Board of Supervisors with a
recommendation of approval At the September 1, 2009meeting ofthe Board of
Supervisors public hearing was held regarding the proposed plan.

Coordination with Other Agencies

The plan has been developedith informationfrom communicationsvith the following

local, regional,state and federal agendiesganizaions. In April 2009, staff sent the

draft planto all of the following agenciegexcept agencies iitalics) requesting
comments Comments were obtained from these agencies and utilized to revise the draft
plan before presenting the plan to the Planning Commission for review aithei2009
meeting The updated 2014 plan was provided to each department identified below with
A 2 0 Afterdtheir name. Notes are provided where departments changed name.

Gloucester County
Department of Plannin@014 (Planning & Zoning)
Department oCodes and Complian@&914(Environmental Programs & Building
Inspection¥
Department oEmergencyServices 2014 (Emergency Management)
Department of Information Technology (GJ2P14
Department of Community Educatio?2014
Department oPublic Utilities 2014
Department oPublic Works 2014 (Engineering)
Department oBocial Services



Sheriffdés Office
Public Library
Volunteer Fire and Rescue (Abingdon and Glouces2€4 (through FMC)
Non ProfitOrganizations
BayAging, Inc.
Friendsof the Library
Private Companies
Dominion Virginia Power
Neighboring Communities
York County
City of Portsmouth
Regional Agencies
Middle Peninsula Planning District Commissj@®14
Tidewater Soil Water Conservation District
Hampton Roads Emergency Management Committee
State Agencies
Virginia Departmenbf Conservation & Recreation
Virginia Departmenbf Transportation
Virginia Department of Emergency Management
Virginia Department of Environmental Quality
Virginia Department of Health
Federal Agencies
FEMAG6s Community Rating Systlem (Il nsur an
Federal Emergency Management Agerdggion Il (VA)

Data Analysis

To determinghe causes and areas most affected by flooding within the ¢dheatlan
documents and analyzes:
1 Past seasonal coastal storm events that have affected the county anéuresarby
9 County Storm Surge Map
1 County Flood Insurance Rate Mg({-IRM)
1 Countyelevation profiles

Complete assessment of community vulnerabilities requires analysis of the following
factors:

1 Repetitive loss properties

1 Pre- FIRM structures in Speci&lood Hazard Area (SFHA)

1 Vulnerable populations

1 Safety hazards

1 Critical facilities

Recommendations
The plan documents and analyzes the existing mitigation strategies for Gloucester County

and provides feasible recommendations for improving of thesecdactrhe plan
recommends that treunty,

1 Update readoptand maintairthe Floodplain Management Plan to help strengthen the
communityos mi t Thg &auntyo should alsoi censider eequiring



heightened construction standards in the Coastal re.zBoth actions wilhelp
lower flood insurance premiums for policy holders (Section 5.3b).

i Utilize the road improvement priority list tas input toprioritize the allocation of
scarce resources to projects that support the largest number of unmipgated
FIRM structures in the SFHASEction5.1b1).

1 Continue to monitoiState Route 649laryus Road and if washouts from flooding
persist,recommend that VDOTmprove the road to withstand coastal floodwaters
by elevating damaged sections and installing nageropriate roadway drainage
crossinggSection 5.18).

9 Encourage VDOT to @lvelop adrainage study identifying the current state of the
linked system of roadside and outfall ditclassinput to the development aflitch
maintenance program for the southeastern portion of the ct®edyion 5.1b3).

1 Keep detailed records of which roads in the county flood, how often and to what
extent (Section 5.1b4).

1 Considerpermanent road signage with gauges that maakiway location andigh
water on frequently flooded roads in tt@unty Section 5.15).

1 Continueto acquire propertiethrough a voluntary prograiccording to the priority
list in order to increase the amount of land preserved as open space, eshact r
the amount of flood damage to new and existing properties in the flood prone areas
of the community{Section 533a).

1 Increase awareness of the existing mobile phone mass notification system (Code Red)
and the fact that citizens must aptto the progam if they want to be contacted
through this mediunfSection 5.5b1).

9 Continue to end annual mass mailings with specialized information relating to
property protection, flood safety and flood insuratecewnes of propertyin flood
zones (Section 5.4a).

1 Providea central location where general information on flood preparedness, flood
insurance, and floodplain management is easily accessible to the public in a hard
copy format(Section 5.4b).

1 Advertisethe technical assistance opportunitipovided by County in relation to
flood mitigation and preparedness, preferably in the same central locations where
other floodhazard information is availab{&ection 5.4c).

1 Alert residentsas to the importance of securiagisting fuel oil and propane tanks by
providing tiedowninformation and methodologi€Section 3.4)

1 Requesthe Virginia Department of Health tox@mine the public health, safety and
economic impacts associated with the increased use of alterngitiesystems in
flood prone area&Section 3.4)

1 Evaluate the potential impact eéa level riseon the community, particularly with
respect to its wetlands, and consider potential management of@&wion 2.4)

1 Continue to zone for low densitgsidenial development and encourage residential
clustering within floodprone areagSection 5.2a).

1 Continue to enforce building regulations throughout the co{8ggtion 5.2b).



7 Continue to require and enforce the provisions of the Floodplain Management
Ordinarce (Section 5.2c).

1 Continue to enforce th€hesapeake Bay Preservation Area OrdinanceEtbsion
and Sediment Control Ordinancthe Wetlands Zoning Ordinance, the Coastal
Primary Sand Dune Zoning Ordinance, and the Storm Water Ordiri@ecéon
5.6).

9 Continue toregulaty inspect theCount y 6 s Hhangdnd gerfommaregdlar
maintenanceon it, as well as continue participation in the National Dam Safety
Program(Section 5.1a).

7 Continue to utilize existing severe weather and hazaidentification processs
(Section %3).

This plan does not commit Gloucester County to any of the suggested mitigation remedies; it is merely a
guide for local officials to use when making decisions about floodplain management within the community.

Vi
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1.INTRODUCTION

Gloucester County is located thesoutheastern portioof Vi r gi ni aés Mi ddl e
within close proximityof the Chesapeake BayHa | f of t he countyds 14C(
bounced by two tidal riversand the Mobjack BayYork River on the southand the

Piankatank Rivepon the north(Figure 1) The county serves as a bedroom community

for neighboringVirginia Peninsula localitiesNewport News,Hampton, James City

County, Poquosg York County, and Williamsbujg According to theAmerican

Community Survey of the U.S. Census Bureas of July 1, 2013 there were
approximately 16,004 housing units in the county with 36,858 residents counted in the

2010 census. During a decennial rgwth spurt in the 1980ghere was pressure to
developont he areadés | ow | ying coast al |l and, mu c h
zero to five feet above mean sea level.

Gl oucester Countyds proximity to d¢obpled Chesape
with the areads | ow elevation, crethe e an ar
event of a seasonal coastal stor@epending on thetorms magnitudeand proximity to

the county coastalflooding can threaten public safety and local economic viability

(FEMA 1987, 2-4).

Figure 1: GloucesterCounty Regional Context
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Over the years the county has taken many steps to protect its citizens franedbe

flooding hazard The county has implemented a number of preventative measures,

property protection policies, public information activities, and emergency service
measures in an attempt to decrease the fl ood

The Federal Emergency dhagment Agency(FEMA) is responsible for investigating
flood hazards in Gloucester Countylheir investigatios producd various pastthe
currently effective, andhe proposed2014 Flood Insurance Study (FIS) and Flood
Insurance Rate Map (FIRM) which arsad to develop flood risk data for the community
and establish flood insurance rates throughout the regide County and FEMA are



currently working towards implementation of completely new FIS and FIRM products
that will become effective November 19,120 As with past versions, the néwRM
depictsflooding during a 10§ear storm evenstornms that havea 1% chance of being
equaled or exceeded in any given yedrhe FIRM accourgtfor bothstormsurge driven
flooding, as well as floodingaused by heavyainfall. The map provides base flood
elevations for the entire county derived fraetailed hydraulic analysis of the area
described in the FIS. The map also provides flood zone designations for the entire county
describing the type dfooding experienced.

In 1987, Gloucestebecame a participating community in FERIANational Flood

Insurance Program (NFIP)Yhis enabld citizens to obtain federally backed flood

insurance. Via participation ithe NFIP, Gloucester was eligible toin theCommunity

Rating System (CR$)rogram. While prtidpation in the CRS program is voluntary, the

benefits for citizens in participating localitiese numerous Under tle program, flood

insurance premiums are modifidohsed on a point system whiatalculates the

c o mmu n effortg fosreduce future flood damage the areabeyond the minimal

national standards These points are used to calcul at
rating is based on a scale of ten: 10 rating being the worst atidd vaing the bestin

1994, FEMA conducted an analysis of teunt yés f |l oodpl ajand manage:!
in 1995 awarded the County a Class 9 rating in the @R8ram In 1994 the rating

affecied the annualpremiums ofapproximately1,528 flood insuraace poliy holders

within Gloucester Countyby decreasing premiums 5 percentSince their initial

verification and rating, the County has taken action and has been recognized as necessary

to climb to a Class 7 ratindeading to a current flood insurance discount of 15 percent.

Due to the amount of repetitively flooded properties in the county, adoption of a
floodplain management plan iequiredto maintain eligibilityin the CRS program. To

gain further reductionsniflood insurance policy premiums the county must gain credits

that will qualify the locality for a lower CRS rating.

The purpose of this plan is to document a
management practices and provide feasibtbmmendatiost o st rengt hen t he
overall flood management systemhich maylessen the amount of damage caused by

flooding.



2.ASSESS THEHAZARD : POTENTIAL CAUSES OFFLOODING
IN GLOUCESTER COUNTY

2.1 Coastal Flooding

The county is threatened yeaund bythree major seasonal coastal storm events:
hurricanes, t r opi c & hll obwhich; lmssoricalla hade beethe 6 e a st er
main causgof coastal floodingn the county Nationwide besides fire, coastal flooding

causes nearly 90% of Presidehtldisaster Declarations This type of floodingis

typically a result of storm surge, windiven waves, and heavy rainfall.

A hurricaneis the most severtype ofstormthat can affecGloucester Countiringing
with it extremelyhigh winds large amour# ofrainfall, and storm surgeThe storm surge
caused by dwurricanecarrieswith it the greatestpotential to cause damage coastal
communitiesbecause of its ability to travel inlandHurricanesare most likely taaffect
the regionfrom Juneto November(FEMA 1987 5).

Hurricanes and Tropical Storms

Hurricanes and tropical storms are closely related eumgitsy differentiated by their

wind speed. Hurricane intensity is tracked and measured by #tiensl Oceanic
AtmosphericAs s 0 ¢ i ENODAAY Mafiomal Hurricane CentédNHC) in Miami, Florida
andthey aregraded using the SaffBimpson Hurricane Damage Scale (8@pendixD).
Tropical stormsare upgraded to hurricanas sustainedwind speeds reach 74 mphn

1987, the Norfolk District ofhe U.S. Army Corps of Engineers tracked all the tropical
storms of hurricane force which passed within 250 miles of the county; the average was
determined to benestorm per yea(FEMA 1987, 3-4).

The National Hurricane Center uses the measuremeri®hautical mile (nm) radius to
signify that a particular location has experienced a direct hit from a storm, and the 100
nm radius to shovevens that narrowly missed the area but still had an impact through
wave action andtrongwinds. The two figuredelow show every major storm event that
has passed withinloseradius of Gloucester County betwe#d90and2012 Figure2

and Table Zhow storms that passed wiitta 65 nm radius of the countligure 3 and
Table 3 show storms that passed within a 108 radius of the countyWithin the 22

year time framethe center ofust overtwice as many stormisaveled within 100nm of
Gloucester Courthouse as those that traveled within 65nm
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Figure 2: Storms within 65 nm of GloucesterCourt House between1990and 2012
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Table 2 Storms within 65 nm of GloucesterCourt House between1990and 2012

Storm ID Name Year
1 Bertha 1996
2 Floyd 1999
3 Charley 2004
4 Gaston 2004
5 Ernesto 2006
6 Hanna 2008

Source: NOAA CSC Hurricane Mapping Tool

A CoastaFloodplain Management Pldor Gloucester County 4

July 2009, updated August 2014



Figure 3: Storms within 100 nm of GloucesteiCourt House between1990and 2012
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Table 3 Storms within 100 nm of GloucesteCourt House between1990and 2012

Storm ID Name Year Storm ID Name Year
1 Bertha 1996 8 Isabel 2003
2 Josephine 1996 9 Charley 2004
3 Danny 1997 10 Gaston 2004
4 Earl 1998 11 Ernesto 2006
5 Danielle 1999 12 Hanna 2008
6 Floyd 1999 13 Irene 2011
7 Helene 2000

Source: NOAA CSC Hurricane Mapping Tool
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Nor 6esaster

Another type ofmajor storm eventhat
causs severe damage to the county
then o r 0 gRgsire 4, mlso known as
a AWhi t e .Fhistypeiofcstonm
originates with little or no warningnd §
is found along the middle and norther
Atlantic coast. Flooding from a
nordeaster tends
action combined with wind and §
restricted to the coastal zon&hese
stormsare most frequent in the winte
months but can occur at any tima the
year. They are most prevalent i
Virginia between September and Ap
(Middle Peninsula Planning Distric
Commission, 2005).

Figure 4: A nor'easter off the United States Eastern Coas
Source: NASA/Goddard Space Flight Center

2.2 Storm Surge

As hurricans andtropical storns passover or near the coast atmospheric pressure drops,
causing darge volume of sea water to bdilup, eventually beingpushed ashore by the

stormis windscausing a storm surge (Figus® The wind is an overiding factor in

storm surge.In the case of Gloucester County, stroragtand Northeasterrwinds can

push water fom the Chesapeake Bay into the mouth of the York and Rappahannock
Rivers and Mobj ack Bay, f | dymgl areag (Miodlec h o f
Peninsula Planning District Commission, 2005). The total storm surge height depends on
thestormd mitensity and proximity to the countyand fluctuation in astrological tides.

Figure 5: lllustration of a Storm Surge

Source:NOAA NWS

When ahurricane o tropical stormmakes landfall at high tide, the storm surge and the

added water from the tidal f | umntGlowcesteron ¢ o mb
County, tidal waters normalljuctuate twice daily from 1.2 fe@bove mean sea level to

1.2 feetbelow mean se&evel (FEMA 1987 6). If a severe hurricane were to make

landfall during high tidean additional 1.2 feet of water would be added to the highest

storm surge possihlevhich couldcreae a storm tide of 16.2 fe¢Rygel, 2005)

Nor 6 e as tericanes and itrépieal storms, can dump heavy amounts of rain and
produce hurricanérce winds that push large amounts of sea water inlafdwever,

this is not a true storm surge becaase o r 0 e aes rnotecauseda@xtremedrop in
atmospheric pressellike that of a hurricane or tropical stormhow atmospheric pressure
and high winds areesponsible fotheocean watdr s a b lbuildiupagd eventually be
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pushed ashorehowever, umlike a hurricane or tropical storm that makendfall and

slowly losesstrengthan or 6 e a s t e r -shorg oftenffor magyedays, catking the

coastline withpowerful winds, strong waves, and large amounts precipitatbena(d

rain). FIl ooding caused by aawsedobydhracareerr I's un
tropical stormpecause itan lastfor manydaysthrough many tidal cycles with the most

severe flooding takg placeduring high tide. Foding froma hurricaneor tropical

storm, on the other hani, typically of shorter duratioprarely lasing more than oner

twotidalcycles 1| n t he event of a noroeaster, there
being added to the storm surge level. For ingatiche storm lasted through thriegal

cycles the storm tide could be as high as 18.6(FRgel, 2005)

2.3 History of Hurricane Events in the Area

The August 1933 hurricane was born off the Cape Verde Islands and reached Category 4
strength, but weakened to a Category 2 before making landfdNlags Head, North
Carolina The storm surge caad by the hurricane caused 18 deaths and $79 million in
damages in Virginia. The entire Tidewater area was paralyzed by the storm through loss
of communication, electricity, water service and road access (Virginia Department of
Emergency Management). éarding toa 1987 report written bFEMA, this hurricane

was the worst ever recordatbngthe Middle Atlantic coast:

fiNorfolk reported the greatest 2% rainfall in its history,

a fall of 6.64 inches. In Gloucester County, widespread

damage to homesropland, and livestock resulted from the

tidal flooding that reached an elevation of approximately

8.8 feet at Gloucester Point. Wells were fouled by the salt

water, and the soil saturated by the salt intrusion required

several yearstoreturntoitsfore r pr oducti ve st ateo
(FEMA 1987, 58).

The September 18, 1936 hurricane reached Category 3 and came within 25 miles of
Virginia Beach, causing $500,000 in damages to homes in the vicinity (Virginia
Department of Emergency Management). The storm is dectadin F E M A Bleod
Insurance Studgf Gloucester:

fié gale force winds caused much damage throughout the
lower Chesapeake pareag® At Gloucester Point, the
el evation of f | o@EMAASB7,88 ached 6. 4 f eet

On October 141954, Hurricane Hazel devastated Virgiméh a toll of 13 deaths and
statewide damage estimated at $15 million(Virginia Department of Emergency
Management). The storm is documeadl in F E MA &lsod Insurance Studyf
Gloucester County:

A Hur r i azecausedhbderately high tides. The tidal

flooding during this hurricane caused considerable salt

damage due to the dry antecedent soil conditions. There

was al so severe damage from the wind a
(FEMA 1987, 58).

On August 12, 195%urricane Connie made landfall near Cape Lookout, NC and caused



16 deaths and $1 million in damages to Virginia Beach and various parts of the Tidewater
waterfront (Virginia Department of Emergency Managemeit)e stormis documented
in F E MAKo®d Insuranc&tudyof Gloucester County

AThe surge occurred at the time of
tide in this area, and the resultant tide was approximately

4.3 feet at Gloucester Point. The extremely heavy rainfall

of approximately 9 inches in 24 hours with thisricane

added to the damage inflicted by t
(FEMA 1987, 58).

ADi sastrous fl ooding and high waves

the Atlantic Seaboard from New York to Florida. Great
destruction was caused by high waves and breaks
superimposed ohigh tides. The waves and breakers
undermined and collapsed buildings; eroded the beaches,
roads, and sand dunes; interrupted communication and
power lines, and damaged agricultural land$he

elevation of flooding reached 5.8 feet at Gloucester Boint
(FEMA 1987, 58).

In more recent years, on July 13, 1996, Hurricane Bertha devastated the local population
by making landfall near Cape Fear and passing over Suffolk and Newport News,
Virginia. The storm injured nine people and caused several millidarsian damages
(Virginia Department of Emergency Management).

September 16, 1999, Hurricane Floyd cost Virginia more than $255 million in damage;
fallen trees killed two people and closed nearly 300 roadways. Flooding alone caused $30
i $ 40 million wath of damage. Rainfall in some areas was 12 to 18 in@fieginia
Department of Emergency Management).

September 18, 2003, Hurricane Isabel made landfall @maeacoke Island, North
Carolina with its center traveling across the center of Virgimaa northwesterly
direction as shown in Figure 3Across Virginiathere was $625 million worth of damage

and 20 deaths caused by the storm (Virginia Department of Emergency Management).
The hurricanecreated a tidal surge of 6.4 feet@Gbucester Poinvith wind gusts up to

85 miles per hour throughout Glouces@ounty (FEMA 2007, 1).This storm provides

the modern benchmark for Gloucester with respect to tidal flooding.

September 1, 2008he remnants of Tropical Storm Ernesto genetasgong winds,
heavy rainfall, and storm surgeThe storm brought 5 to Bchesof rainfall and severe
flooding to eastern Virginia. Communties adjacent to the York River amdrthwardto

the Rappahannock Riveteceived idesthat were4 to 5 feet above normal, combined
with 6 to 8 foothigh waves Flooding and high winds caused the death of seven people
and an estimated $118 million in damag&sgnificant damage was sustainechtumes,
piers, boats, and marinas acradiss area. Power outages were widespread aciihes
area (Virginia Department of Emergency Management).

he
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2.4Sea Level Rise

It has been widely studied and debdfeato u r  p te@mperatturd gsing and that this
changein temperature igontribuing to higher sea levels through melting of the Arctic
ice caps and glaciersif t h e etampeérdiudds rising, this will have an effect on
oceantemperatures as wellAn increase inocean temperature will likely increase the
frequency andewrity of coastal storms. Combined these factoisan that even less
severecoastaltorms mayroduce moreglamaging floods.

Scientists at the Virginia Institute of Marine ScienddMS) compared theaffects

observed in the Hampton Roads area caused bpjugeast 1933hurricaneand 20030 s
Hurricanelsabel, which was a category one storm when it hit Virgirb@spite being a
categoricallyweaker storm, Isabel broughiater levels that were comparable to those

seen in the 1933 stormData shows thahe monhly mean sea level during Isabel was
approximatelyl1.4 feet highethan the mean sea level from seventy years [(Rarer,

2009)

NOAA scientistshavecalculatel that sea level in the region has risen an average of about
four millimeters per year relagvto the land sinc&928. A recent report by the U.S.
Climate Change Science Prograsnggestsn additional seevel rise of more than three
feet by 210(qPizer, 2009)

The Middle Peninsula Planning District Commission (MPPDC), Hampton Roads
PlanningDistrict Commission (HRPDC), VIMS and others have prepared studies and
assessments of the impacts of sea level rise and recurrent flooding for the Middle
Peninsula and Hampton Roads Regi on. The st
website and are valukbtools for the County to assess the potential impact of Sea Level

Rise on the community.

The 2009 study by the MPPDC entitled RAAsses:
of sea | evel rise for select vulpowdedaabl e | oc
look at potential impacts to water resources, agriculture, biodiversity, forestry, coastal
ecosystems, aquatic systems, public health, public and private infrastructure and
emergency response. The study used select locations in the MiddhsuP2no assess

the potential economic impacts from sea level rise based on the direct and indirect

impacts associated with changes to a variety of factors, not just damage to homes and
properties. Other related studies are available on their weligie//www.mppdc.com
/index.php/reports/2009

HRPDC has also been very active in providing information and research on sea level rise,
flooding and coastal management including the 2013 report entitled Coastal Resiliency:
Adapting to Climate @ange in Hampton Roadsht{p://www.hrpdc.org/uploads
/docs/0718201-PDCGEI9Il.pdf). This report focuses on providing tools for planning for
sea level rise and for providing regionaltieach and coordination efforts on sea level
rise and related issues.

The Center for Coastal Resources Management (CCRM) at the Virginia Institute of
Mar i ne Science (VI MS) presented a study en
Ti dewat erftofindgiarti aache request of) Virginiads

1 See Appendix B for reference to Study


http://www.hrpdc.org/uploads%20/docs/07182013-PDC-E9I.pdf
http://www.hrpdc.org/uploads%20/docs/07182013-PDC-E9I.pdf

2013. The CCRM study indicates thabr@e and a half foaise in sea level coupled with
athree footstorm surge, similar to what would be experienced in a strong tropical storm,

would lead tol1 3 % o f Gl oucest erbei@doodediyiricledind HH&# d mas s

miles of roads. Only 3% of th@ojectedflood area is currently developed. The Recurrent
Flooding Study recommends a mifliceted and flexible approach when adapting to sea

level rise. Fo more rur al areas, Aprotectiono activ

stormwater management are highly recommended in combination with other strategies,
such as f a ciaevatiny doads and mwldings, installing warning systems,

andplannngvacuati on rout es, T amdckbybheachesamgdelunesnt / r et

wetlands, and marshes are, through planning and zoning, protected from development
(management) or people and structures are moved away frorapitond areas over time
(retreat).

2.5 Riverine Flooding

Riverine flooding is defined as the overflow of rivers, streams, drains, and lakes due to
excessive rainfall, rapid snow melt, rapid ice melt or a combination of all three. This
type of flooding involve the partial or complete imdationof normally dry land areas.

It differs from coastal flooding, which is caused by a combination of rain, storm surge
and wave actiothataffects primarily coastal are@#/ebster County, 2008)

Approxi mately 60% of isMiemregult rofflashd floodingi frone r fl
tropical systems passing over or near the state. Riverine flooding also occurs because of

successive rainstorms. Rainfall from any one storm may not be enough to cause a

00C

probl em, but wi t h each esthe ltagins svery gse gntlor mo s

eventually they overflow their banks. If this occurs in late winter or spring, melting of
snow in the mountains can produce additional runoff that can compound flooding
problems(Watson 2005)

There are several types Riverine floodingincluding headwater, backwater aimderior
drainage flooding. Headwater flooding results from significant rain events that occur at
the upper reaches of a watershed that then flow downstream within a short period of time.
Backwater fl@ding results when the lower portion of a river or stream is blocked by
debris or backed up due to a storm surge along the coast. Interior drainage flooding
results when a dam gives way and the water being held in the impoundment is released
all at once tahe downstream receiving chanii@lebster County, 2008).

Periodic flooding of lands adjacent to ntdal rivers and streams is a natural and
inevitable occurrence. When stream flow exceeds the capaatyarfmal water course,
some of the aboveormal stream flow spills over into adjacent lands within the
floodplain. Riverine flooding is a function of precipitation levels and water runoff
volumes within the watershexd the stream or rivefiNCDCCPS, 2007)

The major rivers that surround GloucesBaunty are tidal in nature and they serve as

estuarine tributaries of the Chesapeake
location and the type of storm event taking place.
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2.6 Dam Impoundments

All dams in Virginia are subject to the Virginia Dam Safety Act and Dam Safety
Regulations unless specifically excludethe Virginia Department of Conservation and

Recreation (VDCR)i Division of Dam Safety is the state agency responsible for

enforcing the Virginia Dam Satfe Act and the Virginia Soil and water Conservation

Boar dos Virgini a | mpounding Structure Regu
Operation and Maintenance Certificates for regulated dams.

In Septembe2 0 08, Vi rginiads da mThesagmentnzents aomtes wer e
treat all dam owners similarly and fairly in accordance with the regulations, increase
awareness of dams and their potential impacts witdtalitiesandto their citizens and

help to improve the administration of the prograams a&e classified with a hazard

potential depending upon downstream losses anticipated in the event of a failure. The
hazard potential is unrelated to the structural integrity of a dam but rather it is directly
related to potential adverse downstream impstotalld the dam fail.

The hazard potentials are classified in the following manner:

1 High - dams that upon failure would cause probable loss of life or serious
economic damage.

1 Significanti dams that upon failure might cause loss of life or appreciable
economic damage.

1 Low i dams that upon failure would lead to no expected loss of life or significant
economic damage. This classification includes dams that upon failure would
cause damage only to property of the dam owirdentified as Low Hazard
(Spedal Criteria), which has fewer requirements for regulatory compliance than
Low Hazard dams

Currently there arelldamsl i st ed i n Vi rgi nwithid &loucestarent or y
County table 4 lists each dantheir respectivehazardpotential class height, and the
river each is located on. f@hese damsnly one is ranked as High HazaiBkaverdam
Reservoir Dam, which is ownedperatedand maintained by Gloucester Countyhe
other 10 dams are privately owned and maintaised hae eithera Hazad Potential
Class ofLow Hazard (special},ow Hazard or Significant HazardBecause athe above
mentionedhigh hazard damlater sectios of this plan will primarily focusapplicable
mitigation activities specificallyto the Beaverdam Reservoir Danfrigure 6 shows the
Beavedam Reservoir Dam Floodnundation Mapwhich was updated in 2009 and
depicts the homes that may be inundated in the eventS&fnay Day [@Am Failure
(SDDFY and aProbable Maximum Floodam Failure(PMF). The mapshows 117
addressed buildingpotentially inundated in a SDDF and 288 addressed buildings
potentiallyinundated in a PMF dam failu(Emergency Action Plan, 2009)

2Sunny Day Dam Failureneans the failure of an impounding structure withitiigal water levelat the
normal reservoir level, usually at the lowestgated principal spillway elevation or tlgpical operating
water level.

3 Probable Maximum Floodheans dlood that might be expected from the most sevambination of
critical meteorologic and hydrologic conditions that are reasonably possitbie region.

11



Table 4: Dams in Gloucester County

To

Name Hazard Potential Class Heigpht River
Woodberry Farm Dam Low Hazard 8 Jones Creek
Weaver Dam Low Hazard 6 Jones Creek
Haynes Dam Low Hazard 15 Carter Creek
Robins Dam Significant Hazard 16 Wilson Creek
Cow Creek Dam Significant Hazard 16 Cow Creek
Burke Dam Significant Hazard 21 Burke Mill Stream
Cypress Shore Dam Low Hazard 15 Trib. PiankatankRiver
Haines Pond Dam Low Hazard 9 Carvers Creek
Beaverdam Reservoir Dam High Hazard 39 Beaverdam Creek
Wood Duck Pond Dam Low Hazard 12.7 | Fox Mill Run
Leigh Lake Dam Low Hazard, Special 12 James Creek

Source:VDCR 2013

There is no established database in Virginia of historic dam failures. Most dam failures
occur due to a lack of maintenance of the dam facilities in combination with excessive
precipitation events, su@s seasonal coastal storms or thunderstorms.

Dam failures pose risks when there are large populations lodatedstream fronthe
dams. Orgoing dam inspections and Virgidias

parti

ci pati

on

n

t he

Program maintained by FEMA and the U.S. Army Corps of Engineers serve as
preventative measures against dam failures.

Failure of dams may result in localized major impact. Impact includes loss of human life,
economic loss, lifeline disruption, and environmental impact such as destruction of

habitat. Secondary impacts from dam failure include flooding of surrounding areas.

12
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Figure 6

Beaverdam Flood
o Inundation Map

REFSI0N O me
Source: County Base GIS layers were provided by United States Census Burethe Built Structure layer (April
2009) was provided byGloucester CountyDIT, and the Innundation Area layer was provided by Wiley &
Wilson 2008
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3. ASSESS THEPROBLEM : VULNERABILITY OF THE
COMMUNITY

3.1 Property Damage

Elevation Profile of GloucesterCounty

Along its western and northwestern boundaries, Gloucester County has a maximum
elevation of 160 feet above sea level, while most of the eastern and southeastern lands
range from zero to five feet above mean sea level (Figure 8). For the saquih@yns of

the county, Rute 17 can easily be used as an elevation marker due to its bisecting
gualities: it separates the majority of the low lying land on the southeastern portion of the
county from the higher elevated portions of land on the soutbmegortions of the
county. The southern portion &oute17 is constructed on land that is 20 to 40 feet
above sea level. This is significant because elevation drops dramatically as one travels
towards the eastern shore. The rapid elevation charagsagiated with a much larger
bowl-shaped depression, known to

scientists as the Chesapeake Bay Impact

Crater (Powars 2000, 7).

In the Eastand Southeastern portignof
the county the land is majnlflat and
characterized by marshland and
shoreline.  This land is the mos
vulnerable to coastal flooding becau
there is little, if any, difference i
elevation and not much in the way ¢
vegetation that serve as a barrier
stormsurge (Figure).

Figure 7: Typical landscape of SE Gloucester Count
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Figure 8

Gloucester County Elevation Profile
, j Rappahannock I~.‘4-\_.~, » ‘
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Source: County Base GIS layers were provided by United States Census Bureau and the Elevation GIS
layers were provided by USGS.
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Special Flood Hazard Area

FEMA investigated the flood hazards in Gloucester Cotimamn 1983 to 1987. This
investigation yielded the countydés FI S and
flood risk data for the community and establish flood insurance rates throughout the
region. The FIRM depictooding during a 10§/ear storm evat (storns that havex 1%

chance of being equaled or exceeded in any giver).y8dre FIRM accours for both

storm surge driven flooding, as well as floodimgused by heavyainfall. The map

provides base flood elevations for the entire county deriveoh fdetailed hydraulic

analysis of the area described in the FIS. The map also provides flood zone designations

for the entire county describing the type of flooding experienced.

In2003Gl oucester Countyds FIRM was Q8daataverted t
The Q3 datas not as detailed as the hard copy FIRM;ahtains the 109ear and the

500year floodplain boundaries (including velocity zones)d flood insurance zone
designation®ut lacksbaseflood elevations.

FEMA recently finished a complete updatetibé FIRM and FIS for Gloucester County
(Figure 9) The effective date of the neliRM and FIS is November 12014, and the
updated FIRM layeiis integrated into theC o u n tGgogephic InformationSystem
(GIS) providing citizens an opportunity to compare existing and future flood zones
Below aredefinitions for zones located in Gloucester County

1 Zone VE and V- SFHA along the coast, inundated by the 100 year flood with
high velocity hazard caused by wave action

1 Zone A- SFHA inundated by the 100 year flodor which no detailed flood
profiles or elevations are provided

1 Zone AET SFHA inundated by the 100 year floadketermined by detailed
methods with base flood elevations shown on the FIRM

1 Zone AOiT SFHA inundated by the 100 year flood where flooding is anticipated
to average depth of 1 to 3 feet, where a clearly defined channel does not exist,
where the path of flooding is unpredictable, and where velocity flow may be
evident.

1 Zone Xand X500i areasareoutside of the 100 year floodplainot classified as
SFHA.

The updated FIRM utilizea new SFHA classification to geribe the type of flooding
described below:

1 Zone Coastal A- wave action associated with the VE Zof® feet high and
greater)does notautomatically cease at the delineation of the AE Zone. To
address this issythe AE Zone category has been divided by FEMAhe Limit
of Moderate Wave Action (LIMWAJo form the Coastal A Zone between the VE
zone and AE ZoneThe LIMWA represents the ppximate limit of the 1.5 foot
breaking wave. The effects of wave hazards between the VE Zone and the
LIMWA will be similar to, but less severe than those in the VE Zone.
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Figure 9

Gloucester County Flood Districts

Legend
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FEMA Flood District
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Source: Gloucester County Information Technology/ GIS Department 2013 FRM
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Addressed Structures in the Special Flood Hazard Area

In 2005, a study conducted bthe Middle Peninsula Planning District Commission
(MPPDC)listed the number of addressed structures in Gloucester that are located in each
special flood hazard area (VE, AE, A). Ttotal number of addressed structures in the
SFHA at that timewas?2,233. @ thes 1,062 or 48%are located in Census Tract 1005,
Block Group 1, 2, 3 and @igure10), which is comprised ofvhat is locally known as
Jenkins Neck, Maryus, Severn, Achilles, Bena, Perrin, and portions of Gloucester Point
(southeasterportion of Gloucester County) Another453 or 20%are located in Censu

Tract 1004, Block Group 1 (locally known Bebins Neck and White Markland Block

Group 2 (locally known as Glass). Anoth#d1 or 13%are located in Census Tract
1002, Block Group 1 (locally known as Dutton) and Block Groufo2ally know as

Ware Nek), (Middle Peninsula Planning District Commission, 2005yure D shows

the location of each of these areas with relation to Gloucester Cdianew the entire

study with relation to Gloucestesee Appendix B.

Pre-FIRM Structures in the Special Fbod Hazard Area

Theabove referenced studpnducted by the MPPDélscanal yzed Gl oucester
addressed structuregth relation to the year they were builtAccording to the study,

12,065 of the 15,260 structur€s9%) in Gloucester Gunty were built prior to 1989,

before flood risks of the area were officially identified, and are classified asSIiRM

structures (Middle Peninsula Planning District Commission, 2005). [diesEIRM

structures were not built with floggkoof techniques andhus aremore vulneralle to

flooding.

Of t he ¢ oun{F§RE structukes B56 & 6%aredocated in a Special Flood
Hazard AregVE, AE, A), andin 2005had a total estimated value of $214,482,700. Of
these 973 or H% arelocated inCensus Tret 1005, Block Groupl, 2, 3 and 4Figure
10) which is made up oflenkins Neck, Maryus, Severn, Achilles, Bena, Perrin, and
portions of Gloucester Poitisoutheastern portion of Gloucester County) 2005, tle
total estimated value ahese ar e a 6-BIRM striectureswas $98,658,900 Notably
there are388 or 20% of the totallocated inRobins NeckMhite Marshand Glass.In
2005 the combinedtotal estimatedvalue of thee a r e préHRM structurs was
$45,215,800 Of the total, 253 or 13%arelocated inDutton and Ware NeckIn 2005,
the combined totadstimatedvalue of theea r e a &BRM ptructurs was$34,426,800
(Middle Peninsula Planning District Commission, 200Bigure D shows the location of
each of these areas with relation toEester CountyTo view the entire study with
relation to Gloucester, see Appendix B.
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Figure 10: Gloucester CountyCensus Block Groups
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Source: Gloucester County Information Technology/ GIS Department.

Storm Surge Map

Another tool to determine the vulnerable areaa @dmmunity is the storm surge maj.
storm surge map reflegthe anticipatedworst case hurricane storm surge inundatatn (
astronomical high tidefjrom a direct hit from thdwurricaneas itmakes landflh These
maps do not show areas that may be flooded by excessive rainésil only depict
flooding as a result aftorm surge (Hampton Roads Emergency Management Committee,
2006) Also, these maps do not indicate depth of flooding (Gloucester County, 2006).

Gl

oucester

Count yldsillusgates possiblenstqgm surge irgundatien

areas in the county. In every storm surge scenario the eastern and soutpeasterof
Gloucester County experience the highest risk of storm surge flooding. As the intensity of
a hurricane grows, areas further inland are at higher risk of flooding from storm surge.

Due t o

the rapid

ncrease 1in thandcteunt yods

intrusion of storm surgecaused by increasing storm strength doed change
dramatically, i.ethe area impacted by the storm surge fep@ategoryd or 4hurricane
is not nuch greater thafrom a Category 2 hurrican@igure 8).
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Figure 11
Gloucester County Storm Surge
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Source: County Base GIS layers were provided by United States Census Bureau and the
Storm Surge GIS layers were provided by Gloucester County Information Technology/ GIS
Department. (This figure is not 100% accurate due to thetorm surge being shown exteding
past the Beaverdam Reservoir Dam The construction of the dam now eliminates this from
occurring).

A CoastaFloodplain Management Pldor Gloucester County
July 2009, updated August 2014
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Potential Structural Vulnerability to Storm Surge Inundation

The 2005 study conducted by tMPPDCalso aalyzedGl oucester Countyos
structural vulnerability to storm surge inundation causedCagegory 2, 3, and 4

hurricaneg. Throughout Gloucester aiinty, nearly 23% of all addressed structures

(3,443 total) liewithin the predicted storm surder a Catgory 2 hurricane.A storm

surge from a Category 3 hurricanedniahe potent i al to affect 2
addressed structures (3,994 total), amd2005 had the potential for $459 million in

damages. A storm surge from a Category 4 hurricadethea ptential to affect 600

additional structuresandin 2005 it was estimated tau® over $527 million in property

loss (Middle Peninsula Planning District Commission, 2005).

The MPPDCdetermised thathie census block groups with the most potendial

be severely affected by storm surges are in Census Tract 1005, Block Group 1, 2, 3 and 4
(Figure D) which is comprised of Jenkins Neck, Maryus, Severn, Achilles, Bena, Perrin,
and portions of Gloucester Poirdo(itheastermportion of Gloucester County) Every

built structure within these four census block groligs within the predicted storm surge

from a Category 2 hurricane a total of 1,798structuresin 2005 it wasestimated at
$196,380,100n potential property logs

Othercensus block growgwith high potential to be severely affecteddigrm surge are

in Census Tract004, Block Group locally known as Robins Neck and White Marsh
and Block Group 2ocally known as GlaséFigure D). In Block Group 1,80% of the

built structuresun the risk of inundatiory a storm surgéom a Category 2 hurricane

a total of 377structuresin 2005it was estimated a$46,898800 in potential property
losses.In Block Group 2, 68% run the risk of inundation by the same surge, a total of 265
structures; in 2005 it wasstimated at $29,097,000 in potential property losses.

Another census block group with high potential to be severely affectstbby surgas

in Census Tract002, Block Group 2 locally knowas Ware Neck (FigureOL A little
over 55% of the block grodp built structures run the risk of inundation by a storm surge
from a Category 2 hurricani a total of 339 structuresn 2005 it wasestimaed at
$48,205,800 in potential property lossgdliddle Peninsula Planning District
Commission, 2005).

Repetitive Loss Areas

FEMA classifiesRepetitive Loss Properties as those thdtat have made flood damage

claims of $1,000 or more twice within a -¥8ar period. FEMA classifies Severe

Repetitive Loss Properties as any property tiest at least four NFIP claim payments

(including building and contents) over $5,000 each, and the cumulative amount of such

claims payments exceeds $20,00the properties a the list are subject to changeer

time, and will depend on the frequenend severity othe seasonatoastal storms that

affect the area.As of December 31, 2011herewere 128 repetitive lossand 12 severe

repetitive losspropertes in Gloucester. Of the 140 repetitive lossproperties 138 are
residentialandthe other2 arebusineses Th e ¢ 0 sexek refettive losproperties
areresidence&S| oucester i s c| a sepetitive lossbmmaunity & 10 Cat egor

4 (Note: Category 1 andCategory 5 hurricane surge daganot analyzedn the structural vulnerabilitgtudy
due to data limitations.) (For study see Appendix B).
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repetitiveloss sites) and must tailor itBoodplain management plan espifically to the
C 0 U nrepetibive losarea.

Due to Privacy Act requirementRepetitiveLoss& Severe Repetitivdossproperties
will be generalized based on location, and will furtherkmown as @&RepetitiveLoss
Areas. These areas and the amount@betitive lossproperties in them will aid in the

countyos

det er mi

nati

on

of whi

c h

portions

flood related damages to residences, and wilhigg priority target areas fofuture

mitigation activitesThema j or i t vy

o fepetitiredosquraperties aydicatedon

low lying land that forms the various necks that protrude into and form the Mobjack Bay

whi

c h

ar e

Table 5: Repetitive LossAreas

Repetitive Loss Area of the Number of

Areas County Properties
Maryus Southeastern 32
Glass Southeastern 21
Severn Southeastern 17
Perrin Southeastern 15
Jenkins Neck Southeastern 14
Ware Neck Central 13
Bena Southeastern 9
Achilles Southeastern 7
Zanoni Central 4
Hayes Central 2
Claybank Southwestern 1
Dutton Northeastern 1
Naxera Central 1
Roanes Central 1
Signpine Northwestern 1
Wicomico Southwestern 1

Source:FEMA, 208

characéemozanddbffcédspbuaheaisn

As of April 30, 2014 Gloucester County has experienced a total of 1,338 flood losses

since January 1, 1978 with total payments of $30,280,135.40. As of December 31, 2011,
of the 140 repetitive loss properties, 37 had been mitigated against damages gaused b

flooding through either elevation or demolition of the primary structurethaugh
acquisition of the propertyRegardless,hiese properties remain on the list due to the
required time frame thamust pass sinceach repetitive lossproperty last had a
insurance claim.Throughout this plan, once a property has recefl@at mitigation it
will no longer beconsidered as primary target area for future mitigation strategies.
Later sectioa of this plan focus applicable mitigatioactivities specificdly to the

properties or areas that have not received mitigation against damages caused by flooding.
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Highest Priority Target Areas Based on Vulnerability

Areasin the county that are theostvulnerableto floodingwill be considered the target
areasfor future flood mitigation activitigsand classified as suchRather than utilize

repetitivelospr operti es as the sol e iapothbimatohar of ar

four indicators will be utilized: 1) higkst concentration of addressed stures in the
SFHA 2) higlest concentration of prEIRM structures in the SFHA 3highest
percentage oftructural vulnerability to storm surge inundation andighdéstamounts of
repetitive lossproperties. Utilizing a combination of theséour indicatos will help
justify areadn the countythat may not have beaidfectedby a seasonal coastal storm in
recent history but have high potential for catastropesultsin the evenbf a seasonal
storm This decision is based dhe \ery nature of seasonaba&stal stormswhich are
characterized by themnpredictabilitywith regard to frequency, duration, strength and
trajectory. The amount okpetitive losgproperties in an area can dramatically change
from coastal storm event to coastal storm eveéhthe county were to utilizeepetitive
loss properties as the sole indicatof vulnerability it would be placing too much
emphasis on past storms rather than preventing future damagedutume coastal
storms.

Based onthis plarts analysis ofthe 2005 wdy conducted by the Middle Peninsula
Planning District Commissiofwhich was discussed in the previous four sectiotng)
area of the county thas most vulnerable to flooding the southeastern portioof the
county, which includesthe most addressed structures in the SFHA, posstss most
preFIRM housing in the SFHAandhas the highest percent of structupesdicted to be
inundated in &torm surgeas well as has the highest numberegfetitive losgproperties

in the county Because of these findingenkins Neck, Maryus, Severn, Achilles, Bena,
Perrin, and portions of Gloucester Poif#outheastern portiomf the county) are
considered the highest priority target area for future flood mitigation strategibe
county.

Othertargetareas in the county are Robins Neukd White Marsh,Glass,Dutton, and
Ware Neck.

3.2 Vulnerable Populations

In Gloucester County3,857 residents 10.5%) are |iving in the
coastal flood hazard area, Censusdt 1005 6outheasterportionof the county. This is
down from the figure of 3,884 residents reported in the 2009 plan which is partially due
to the success of hazard mitigation activitiesorder to maximize the effectiveness of
this plan it is imperative to identify vulnerable segments of the population at risk of
coastal flooding hazards. By understanding the population at esiergency
managemenplanners will be better equipped to review the effectiveness of the existing
flood mitigaion practices and address the unmet needs of the area. Tethesascial
vulnerability of the high hazard areage disability, andincomelevels were estimated
from the2008i 2012 American Community Survey (ACS) by the U.S. Census Bireau
and anbyzed at the Censulract level.

5 SeeAppendix B for reference to sources of U.S. Census data
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Age and Disability

According to the200871 2012 ACS estimateCensuslract 1005 is largely made up of
middle-aged residents (median:.42rs); 21.26 of the population is under the age of 18,

one thirdof which are chidiren underfive years old. Thesoutheasterrportion of the

countyalso has a moderateimberof elderly (L7.6% 65 or older). Previouspopulation

projections by age for the county shedhlarge increases in the elderly population in

coming decades with 22% of the county being elderly by 2020, and almost 37% by 2030.
These projections now appear to be credible
by 17% since 2000.

The ar e adopspulationsnglides a wide range of age groups. According to the
200871 2012 ACS estimatel2.86 of all residents in this Censtisact are living with a
disability,and31.2% of thos&5 years of age and oldeave some form of disability

Young chidren, the elderly, and the disabled populations are impddamnsidedue to
their lessercapacity to protect themselves in hazardous situations, andithieadllevels
of mobility (Sorenser2006).

Income

According to the 2002012 ACS estimatéin 2012 dollars) , annual income levels in
Census Tract 1005 have become less evenly distributed: 21.5% of households earn less
than $24,999, 21.9% $25,00$49,000, 20.3% $50,000$74,999, and 36.3% earn over
$75,000. 9% of households in census tt&€5 earn over 150,000 per year.

Typically, low incomehouseholdgace higher levels of riskom flooding becausehey
can least affordhe costs associated with relocation, property protecean €levating
structure), repair and cleanug.dq. tree emoval, floor replacement, and appliance
replacement) (Sorenso200).

3.3 Critical Facilities

Critical facilities arehosethat are crucial tthe everyday functioning of a community, or
thatprovide essential services during emergencies and are charged with providing special
care to vulnerable populationd.he vulnerability of critical facilities can be assessed b

their location in &lood zoneas depicted in the digitized FIRM, as well thieication in

an aregotentially inundated by storm surffem a hurricane (Figure2) (NOAA CSC

Risk and Vulnerability Assessment Tool).

Fire and Rescue

Gloucesterhas six fire and rescue stations throughout the co(Appendix I) The

Gloucester Valinteer Fireand Rescuesquadmaintains three stations that serve the

northern portion of the count¢Statiors 1, 4 and 6) Abingdon Volunteer Fireand

Rescue maintasithree stations that serve the southgortion of the county(Statiors 2,

3and5) None of Gl oucesteros six firfleodzoned r escue
however,Station 2 (located in theoutheastern portioof the county could beinundated

during a storm surge from@ategory 2 hurricane (Figuré)jl Previous coastal flooding

caused bydocumented hurricane induced storm surgesnmshindered the statién
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ability to respond. No other fire and rescue station in Gloucestecated in an area
potentially inundated by storm surge.

Shelters

Gloucester utilizeseveralpublic schools as shelters duriegergencyevents. Only one
of thenine public schools in Gloucester Countichilles Elementary School (located in
the southeastern portionf the county - is within a flood zongclassified AE (area
inundated by the 100 year flopdThis schoolis alsolocated within the predicted extent
of storm surge flooding caused Ayategory 1 hurricane (Figure)}t however Achilles
Elementary School is not used as a shettering seasonal stormBecause of its
vulnerability to flooding

Public Water (Beaverdam Reservoiy

Gloucester County provides various pubBervices and facilities for its residents,

including those related tavater supplyandsewage disposalThe Beaverdam Reservoir

andits associated water treatment plpndvide portions of the county with public water

The facility is located just north of the courthouse aesal is contained by an earthen

dam. The reservoir covers approximatebp @cres and is surrounded by a 30®00

foot buffer of county owned forestland that makes up the Beaverdam Reservoir Park
(Middle Peninsula Planning District Commission, 200B8)e impounding structure for

Beaverdam Reservoir, Beadarm Reser voir Dam, is classified

Dams areclassified with ahazard potential depending upon downstream losses
anticipated in the event of a failuas opposed to thestructural integrity.

The damwas constructed in accordance with plans approved by the Virginia Department
of Consevation and Recreation (VDCR). In addition, VDCR has idstie required
operational certificates directing/confirming the safe operation of this facilitgerer
have never been any flooding problerakated to the dam structure serving the reservoir.
Portions of thereservoirarelocated in flood zones AE and A, and according to county
storm surge maphe downstream side of the dam itself haspibtentialto be inundated

by a storm surge from a Category 3 hurricandowever this does not pose any
significant risk to the dangiven it is designed to pass the probable maximum flood
(PMF) which vastly exceeds 100 year floodingevenfT he damdés emer gency
was tested during 9 9 ®Hudrrcane Floydand behaved as designed witbater flowing
downstream using therimary and emergencggpillways.

Private Water

Where public water is not available or citizens chose not to use available public water,
Gloucester Countycitizers usethousands of private deep and shallow wgBkucester

County, 2002 Depending on the location ai individual household, the well system

may be in a flood zoner in an area potentially inundated during a storm sufigeese

private water supplies are susceptible to contamination during flo¢skegi Saf ety and
Heal t h Ha z aandd usually lre la &ey )factor for attention in post disaster
remediation.
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Public Sewerand Private Sewage Disposal

Portions of Gloucester Caty are served by public seweSewagefrom these areas
collected and pumped byump stationghat are ownedy the countyto underground

force mainpipesthat are owned by the Hampton Roads Sanitation DigHiRSD). The

HRSD force maingead from the courthouse area along Route 17, under the York River
andto Hampton Roadwhere the sewage is treatéithe system is a closed underground
system (force main) that does not sustain damages during severe flooding events.
However, hereweretwo pump stations in the Gloucester Courthouse area (Btatipn

#11 andPumpstation#13) that sustained damage during Hurricane Floyd in 199@.

county maintains standby pumps to provide continuous service in the event a pump
station is damaged by flooding (or other means).

Other portions of the county utilize septickarfor private sewage treatment. Depending
on the location of an individual household, the septic tank may be in a flood zone or in an
area potentially inundated during a storm surge.

According to the Virginia Department of Healthere are many resides that utilize

either public sewer or private septic systems that also utilize public water. This may pose

a special problem during storm events. In cases where the sewage system becomes
disabled(either by disability of a mechanical appurtenance asufiin a power outage

and a water supply remains uncompromised, the result is usually aipadksewage

into the structure or an exposure of sewage on the ground surface (as experienced after
Hurricane Isabel) see fASafety and Health Hazardso bel c

Roads

Gloucester County residengsimarily utilize Rt 17 - George Washington Memorial
Highway - as the main artery of th@ounty. The four lane highway runs No$outh
through the center of théounty. Unfortunately VDOT does not keep records of which
roads floodand to what extentIn an effort to identify the roads that are most vulnerable
to damage from coastal flooding, road closure data was obtained from VDOT and utilized
in the plan.Rt. 17has not been clos&due to flooding in past storm events.

Regardless,wo s@mentsof the road ardocatedin a flood zongclassified AE(area
inundated by the 100 year flop@nd are potentially affected by storm sur@ée first is

near theCourt House area of thedinty andwould bepotentially inundated by a storm

surge from aCategory 1 hurricaneBox culverts were utilized during the design and
construction of the road at the area located near the Court House to divert water under the
roadway, these culverts arapable of flowing large amounts of water before flooding the
road above.The secondareais locatedat the uthern end of the d@inty andhas
potentialto beinundated by a storm surge fronCategory 3or 4 hurricane (Figure 2).

Notably, the majorityof roads inthe southeastern portioof the countyare built in a
flood zone,(classified as VE and AE andwould beinundated during &ategory 1
hurricane And dl the roads irthis areaof the countywould bepotentially inundated in a
Category 2 huicane (Figure 2). Over a seven year time frame (1992006) which

6 The definition of a road closure by VDOT is when a road is closed due to damages to the road which
make it impassable, such as a washout. Closures caused by downed trees were not considdistd in thi
nor was a temporary fAclosured caused by standing wat e
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included

19996s Hurricane FIl oyd,

20030s

Ernesto, lhere has only been one roadthe southeastern portionf the county(on one
occasion) that hadeen closel due to flooding- Rte. 649 (Maryus Road) from
Hurricane Ernesto in 2006While there have been no other clostiiesthis areaof the

county during the 7 year time frame, per VDOT recommendation Route 646 (Jenkins
Neck Road) will be consided as a high risk road because it has flooding during every

coastal storm everih recent yearsin this plantheroad closure data for th@ounty will

primarily focus on roads that have flooded on two or more occasions during the seven

year periodmenticned abovgTable6). The causes of the road flooding will discussed

in further detail in Chapter 5 in ti®&tructural Improvement Activitiesection.

Table 6: Road Closures due to Floodindrom 1999- 2006

Rte.

Road Segment

605

Indian Roadht Beaverdam Reservoir.

606

Farys Mill Road at Beaverdam Park second entrance

610

Salem Church Road at the fourth bend.

614

Featherbed Lane at second bend.

614

Segment: Hickory Fork Road at Haynes Mill Potthis
road segmentvas fixed in 2006 andas notbeen closed
since).

625

Ditchley Drive nearest the North River.

662

Allmondsville Road at the bend.

1208

Greate Road at the boat landing.

Source:

VDOT, 2007
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3.4 Safetyand Health Hazards

Flooding has the potential toausea significant amount a$afetyand healthhazardsn

the county Nationally, the most deaths from flooding occur while attempting to evacuate
the floodprone area. Victims become trapped in their vehicles and drown while driving
through floodwaters that appear shallow but mwhto be deep (Des Plaines Engineering
Department 2002, 23). In Gloucester there have hesp few deaths caused by
flooding; one of the more recedieathsoccurred on September 18, 2003 (Hurricane
Isabel) when an individual died of a heart attackrétieir vehicle became partially
submerged and they attempted to push the vehicle to dry land, unsuccessful the driver
returned to the vehicle and suffered a heart attack as the vehicle was being swept away in
high waters Otherrecentstormrelated deathin the County have come about from trees
falling on residential structures during or after a storm e{(Middle Peninsula Planning
District Commission, 2005).

While death is ultimately the wor$tazard possibleéhere are othesignificant health and

safety hazard that can result fronflooding events such asan abundance «olid waste
anddebris the spread of disease by mosquitdeasl spillsandchemicalwaste exposure

to raw sewage caused by septic tank failpssibledamage or destruction gfivate

water supplyandexposure to mold sporesThe possibility of flooding causing serious
safety hazards are amplified when flooded areas become inaccessible to emergency
responders (firerescue squadandpolice personnél by high water and or flood related
road damage (Des Pl aines Engineering Departr
network has experienced damage caused by coéstaling on numerous occasions
(VDOT, 200%). Thesewere briefly discussed in Secti@3 Critical Facilities anavill be
discussed in further detail in Chapter 5 in 8teuctural Improvement Activitiesection.

Solid Wasteand Debris

Hurricanes and associated storms typically generate large amounts of solid waste through
wind damage mad/or flooding. Solid wastes generated may inclwdeody debris,
demolition wastespoiled food, household goods and products, and other municipal solid
wastes. After a hurricane,solid waste management facilities typically experience
significant increase in wasteintake rates due to the cleanup efforts which may strain
their normal capabilities. Nonethelesisey are still required to meet all regulatory and
permit requirements, or obtain temporangdifications of their permits as approved by

the Deparnentof Environmental QualityEQ, 2009.

Originally adopted on June 29, 1998 and revised August 9, 2001 the Gloucester County
Disaster Solid Waste Plan appropriately plans for an increased amount of solid waste
generated by coastal storm evenits.the plan it isestimated that a Category 4 hurricane

could generate 126,000 cubic yards of waste materials in just seven square miles of the
Countybds most densel y p,the Didagier ®olid WasteedPars is Becaea
an important part of thecCunt yés overall emergency prepar
sets forth relevant County policies and provides procedures to be followed when the plan

is implemented.

For example; in the event of a major disaster, such as a federally declared disaster, but

without waiting for such a declaration, the County may, in accordance with the plan,
arrange for the activation of the temporary debris storage and reductiontsge/@OT
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Park and Ride on Route 216. The County will make appropriate payments for the
operation of this site. Individual residents, fresident land owners, and businesses who

transport their own material to the disposal site are acting as Countys ageself

hauling debris, they shall sign a statement to the affect that they are giving the
approximate load size along with their name, address, and telephone phone number when
dropping the material. Any persons who are collecting brush or debris asgdrang it

for others for a fee are classes as Acommer C
working for a County citizen, County business, or the County itself shall deposit their

material at the landfill only. The above procedurpigt one d the many described in the

plan,for all proceduresee the Gloucester County Disaster Solid Waste Plan, 2001.

While the county has plard for the increased amounts of solid wadie to major
storm eventsresidents cahelpreduce the amount of wadteat goes into the landfill by
recycling specific types ofoéid wasteand debris Woody cebris (downed timber, logs,
stumps andbrush can be sorted by size and processed for varmuseprojects such as
mulch or firewood. The remainingwasteshouldbe taken to the landfill or temporary
debris storage facilitfor separation andisposal

Other Types of Debris

While the above mentionedeuse effortscan tremendously cut down on the amount of
waste that goes into the landfithere are other tygeof debris(treated wood, propane
cylinders, demolition waste, asbestos containing waste, lead paint abatement waste,
construction waste, household hazardous waste, and petroleum contaminatethafaste)
must be properly disposeaf or reused due to theofential hazards to human heaith
ingested or inhale(DEQ, 2009)

Spread of Disease byMosquitoes

Large amounts of standing water brought about by excess raitoaddh§ from coastal
stormscreates unusually large amounts of additional habitat for mosquitoes to breed.
Mosquitoes are known carrieo$ West Nile Virus, Eastern Equine Encephalitis, Dengue
Fever Yellow Fever and other diseases

The mosquito problem is divided up into two dist waves of activity that occur after a
flooding event. The initial influx or first wave of mosquitoes belong to a group known as
flood water mosquitoes which include the salt marsh and pastureland mosquitoes. These
mosquito species deposit their eggssoil and in depressions that are subject to periodic
flooding. When flooded, the eggs hatch simultaneously resulting in large swarms of
mosquitoes five to seven days after the flooding event during the warmest tithes of
year. These mosquitoes are panity annoyance species that play minor roledigease
transmission.

After the initial wave of flood water mosquitoes disperses, a new group of mosquitoes
move into the new pools of standing water left after the flood waters begins to recede.
This new goup of mosquitoes prefer habitats with calm, temporary or permanent pools
of standing water to deposit their eggs. Many of the most important disease vectoring
mosquitoes belong to this group of standing water mosquitoes and compose the second
wave of maquito invaders.
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Neither the County nor the state has amgilabledataon the health problems caused by
mosquito invasions aftecoastal floothg events in Gloucester This is most likely
becausesuchincidents arenot alwaysreportedor confirmed to be directly related to the
coastal flooding eventOn April 16, 2007 Gloucester Courftgst adopted an Integrated
Mosquito Management Program (IMMR)at is implemented through the Gloucester
County Mosquito Control Commission (GMCC). hi$ program is intended to
specifically adlress mosquito control measureshe county The county currently has
five (5) Mosquito Control Districtsvhich are all generally located in the southern half of
the county; these districtsene established incaordance with Section 321187 of the
Code of Virginia. The boundaries of these districts are discussed in the County
Ordinance undeCh apt er 9.5 nAHealth and Sanitationo
District.0 For more information on the plasgethe Integrated Mosquito Management
Program, 200Tas revised)

Fuel Spillsand Chemical Waste

A long | asting hazard comes from fl ood wat e
substances such as fuel or other chemical waste throughout a community. These
materials also can seep into the ground water, causing serious health problems for people

served by wells (Des Plaines Engineering Department, 2002).

A significant cause of fuel spills come from unanchored fuel tanks taken away by flood
waters. When the ater levels subside the scattered tanks can leak fuel onto the ground

where it can be absorbed into the soil and gradually work its way into the groundwater
(FEMA, 2006) . Gl oucester Countydés building
tanks in &lood zone be securely bolted or strapped down to a concrete foundation. This
provision acts as a safety measure to keep the tanks from floating away during flooding.
Unfortunately, the mandate does not require-gxisting fuel tanks to be bolted or

strapped down.

Chemical waste coming in contact with floodwaters is primarily caused by the amount of
chemical waste stored in the average home (Des Plaines Engineering Department, 2002).
In order to address this problem Gloucester County ruasnial lousehold chemical
collections. The collection program can help to minimize the scattering of chemical
waste during coastal flooding; the exact dates and times are advertised in the community
newspaper, The Beehive.

Exposure to Raw Sewage Caused by SageDisposal Systentailure

On-site sewage systems are susceptible to flood events and may result in the exposure of
untreated sewage directly to humans or indirectly to humans via contact with creatures
(e.g. dogs, cats, rats, flies, cockroaches, fleashmsaof others) that may have contact

with the contaminated floodwatetHuman disease contracted through direct or indirect
exposure to untreated sewage includes Salmonella, Shigellosis, Cholera, Viral Hepatitis
A, Gastroenteritis andAmebiasis Untreatd sewage that finds its way to local tidal
waterways may contaminate shellfish harvesting areas and impact a major Gloucester
industry.

Conventional sewage disposal systems are below ground andhtaallyrecover from

flooding as flood waters subside and the soil driscording to the VDH le primary
causeof damage to conventional systeraghe uprooting of treesAs flood waters and
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rainwater saturate soils, trees become extremely susceptible to being uprooted/knocked
ove by strong winds. Over time & a tree grows its roots maybecome entangled in
nearby drain fields and the tree is uprooted by strong winds, the drain fedd be
uprooted a well. According tothe VDH the uprooting of treeduring paststorm events

has been the number one causecofventionakeptic tank damage in Gloucester County.

While uprooted drain fields can be avoided through the use of above ground alternative
sewage disposal systems, during a storm event thgsemsexperiencetheir own
problems and arextremelyvulnerable to flooding eventsMany alternative systems
utilize mounds of sand to filter septicaste;these mounds as well #% systems which
processthe wastetend to be washed away during flooding evemtdeasing large
amounts of untreated sewagdéthe system is not washed away, these systems tend to be
damaged by flood wate debris The systems typically rely on electricity to properly
function and as such prolonged electrical outdbas are accompanied by fidimg can

lead to system failureThe nechanicapartsthat these systems rely,omhen exposed to
debris,tendto break during or after astorm event Whendamaged these systems fail to
work properly and can back wmd release large amounts of untreated sew8ge to

the increased use of this technology and the anticipated expansion of this use in flood
prone areas, the public health, safety and economic impacts of development in these areas
should be examined. his is especially critical in areas impacted by storm surge.

Damage or Destruction of Private Water Supply

Private water suppliesnost often associated with drinking water wells, are significantly
affected by flooding an@s such alternative water supple® usuallya first response

issue after a disaster. The potential for contamination is present when well inundation
with flood water that may be tainted by raw sewage or by chemicals released during a
flood event occursResidents should not drink well water until it is tested.

Exposure toMold Spores

Extensive water damadeom floodingincreasesn the likelihood of mold contamination

in buildings. Approximately 100,000 species of fungi eximit fewer than 500 fugal
species cause infectioms humans, generally through respirat@yposure. Infections

from mold might be localized to a specific organ or disseminated throughout the body.
Prolonged exposure to high levels of mold (and some bacterial species) daoepan
immunemediated disease knovas hypersensitivity pneumonitis (CDC, 200&fter a
flooding event hildings should be cleaned, dried out, and then inspected for signs of
mold growth. If signs of mold are present, the building may need profedsion&l
treatment or extensive structural repairs.

32



4. GOALS

The following goalsand objectiveselate to appropriate actions tlaloucester County
canimplement tdessen the amount of damage caused by coastal flooding.

Goal 1: Protect public andprivate property from damage caused by coastal flooding
hazard.

Objective 1.1:Prevent roadways in the county from being damaged during coastal
flooding.

Objective 1.2Pr ot ec t new and exi sting -monevaeebso p me n't
from damage aused by coastal floodintazard.

Objective 1.3Protect critical facilities fronbbeing damaged duringpastal flooding.
Goal 2: Maximize citizenactionsto protect private properties.

Objective 2.1:Ensure that residents are given adequate warningote#ntial coastal
floods.

Objective 2.2:Ensure that residents can easlytain all general and property specific
information relating to flooding and flooding risk.

Existing hazard mitigation strategies and recommendations for improvearent
identified in Chapter 5
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5.HAZARD MITIGATION ACTIVITIES

Over the years, the county has taken many steps to protect its citizens and property from
flooding hazard. The countyds current haza
the following categories:

Structural Improvement Activities
Preventative Activities

Property Protection Activities
Public Information Activities
Emergency Service Measures
Natural Resource Protection

ogrwNE

In order b clearly distinguish the efforts the courtgisalreadyimplemente from this

pl ands recommendat i on sbe tlesignated msch.olvieereare t ; eact
no additional recommendations for improvement, the recommendation for the section

will merely endorse the continuation of theo u n exigtibgeffort.

5.1 Structural Improvement Activities

Structural improvement activities are a special type of mitigation project that aims to
keep flood waters frondamagingcritical facilities. Structural improvement projects
have many advantages as well as many shortgsnin When appropriatethese
improvements may provide long term protection against specific flood related damages.
The shortcomings of these improvements depend on the nature of the improvement, but
generally they are very expensivedamequire regular matenance (Des Plaines
Engineering Department 20023).

The following structural improvement activitibave beenor should be, implemented in
Gloucester County

a. TheBeaverdanReservoirDamMaintenance

b. Road Improvements

5.1a The Beaverdam ReservoiDam

As discussedh earliersectionsthe BeaverdarReservoiris located in tk centralportion

of Gloucesteandit is contained byan earthen damThe reservoicovers approximately

655 acres and issurrounded by 300foot to 600 foot bufferof County owned forestland

that makes up the Beaverdam Reservoir Park (Middle Peninsula Planning District
Commission, 2005)The damwas constructed in accordance with plans approved by the
Virginia Department of Conservation and Redmat(VDCR). In addition, VDCR
issuedrequired operational certificates directing/confirming the safe operation of this
facility.

What Has Been Implemented: There have beeno flooding problemsrelated to the
dam structure serving the reservoir. Portions ofréservoirarelocated in flood zones
AE and A, and according to county storm surge ntapsdownstream side of the dam
itself has thepotential to be inundated by a storm surge from ae@aty 3 hurricane.
However, thisdoes not pose any significant risk to the dgiwen it is designed to pass
the probable maximum flood (PMF) which vastly excead$00 year flooding event
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The damés emergency spill way wWSwhendret ed dur
impoundmentstructure behaved as designed with water flondoginstream using the
primary and emergencgpillways.

There is no established database in Virginia of historic dam failtitesiever, nost dam
failures occur due to a lack of méenance of the dam facilities in combination with
excessive precipitation events, such as seasonal coastal storms or thunderstorms.

The Gloucester CountyPublic Utilities Departmentconductsweekly inspecions of the

damand providegegular maintenance® the facilityin accordance with the Emergency

Action Plan developed for the facilityThe county alsgarticipaesin the National Dam

Safety Program maintained by FEMA and tdeS. Army Corps of Engineersvhich

provides the county with dam safetysearch and training, and grant assistance
opportunitiesto maintain dam safety. N o i mprovement s t o Gl ouce
preventative measures against dam failure are needed.

Recommendation 5.1a: The Countyshould ontinueto regularlyinspectthe dam ad
perform regular maintenanceas well as continué participae in the National Dam
Safety Program.

5.1b Road Improvements

Gloucester County roadways are usee\ascuation routes as well e primary means

for emergency responders to reach progerafter coastal flooding events. Roadways
damaged by coast al flooding can hinder emer
areas. Roadm a flood zonecan be damaged by floodwaters if they are Hugliow

prescribed levelsf flood protectioror without proper drainag@JSDA, 1998).

What Has Been Implemented: The Virginia Department of Transportation (VDOT)
utilizes specializeddesign criteria for protection of roadways against flooding.he
Department's usual criteria are to have the lowdge efthe roadshoulder eleated18"
above the prescribed level of flood protecti@fiigure 13) The prescribed level of
protectionareas follows:the ten yeaflood levelfor secondry roadsthe 25 yearflood
level for primaries and arterigl&nd thel00 year flood level for emergency evacuation
routes (VDOT, 2007).

Figure 13: Depiction of VDOT Prescribed Roadway Section
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Source:VDOT, 2007
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Under the ByrdAct of 1932, VDOT assumed responsibility for all the public roads in
Gloucester County.The majority of roads in the county that serve coastal areas predate
Gl oucest er Counwhiclopsovide ba&Se flaad dlev&tibnBRhids he exact
identification d the appropriateflood level was not used to protect theasads The
figures below depict various road segments in the southeastern portion of the county, all
of which are built differentlyhan the prescribed roadway above (Figure I3)e figures

below depict the variable lengths or lack of shoulders along the roadways, the variable
depth or lack of ditching along roadways, and the height of adjacent property to that of
the roadwayds pavement .

Figure 13a: Depiction of Roadway Section at 2339 Low Gound Road
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Figure 13b: Depiction of Roadway Sectiomat Haywood Seafoodn Maryus Road

Source:Field Survey, 200

Figure 13c: Depiction of RoadwaySectionat 10021 Maryus Road

Source:Field Survey, 200
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